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AUTHORS : Litovehenko, P. G., and Ust'yanov, V. I. - 
TITLE:  egeeiow ot aaaan conductivity in cadmium sulfide orystals i 


RBRIODICAL: Fizika tverdogo tela, v. 4, n0- 7, 1962, 1689 - 1694 


RXT: The kinetics'of gamma conductivity in hexagonal CdS crystals was - ¢ 

studied experimentally at room temperature. The method is described in 

Ukr. fiz. zhurn., 5; 606, 1960. The base of the crystals wes 2 - 4 mmé 

their height 2.5 - 3 mm. The measurements were made in the dark (at 

constant dark current) and under a gamma irradiation (co) of 3600 pr/sec * ~ 

a also under light (gonstant photocurrent) of 2’. 407, 547, 667; and 706 my, 

“ar transmission band AZ 15 mp simultaneously with the above mentioned gamma 
radiation. Ary /Aly was 1, 4, 10 and the photocurren ts were between 5 and. 


$0.10' | quante/cemssec. The measurements are presented graphically in pas 
curves indicating the time dependences of AY-/Al nay under the different 


ae ae These show that (1) the kinetics of gamma conductivity de- . ° 
Gard 1/3 
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pends on the degree to which!.the’ inpurityi centezs are!filled; .. 9°; 
(2) irradiation with visible light considerably influences the kinetics 

of gamma conductivity if the wevelength is beyond the self-absorption 
edge, this being related to the penetration depth which increases with aus 
(3)in the non-illuminated crystal, excitation and weakening of the gemma } 
current are sudject to a complex law, but the illuminated crystal obeys .. 
an exponential law; i. e. the impurity centers are largely filled up with 
eiectrons excited by light. Ata given irradiation intensity this means 
that during irradiation the extent to which the impurity centers are 
f21lled remains practically constant. As the number of free carriers in 
the conduction band increases, so does the number of recombining electrong 
thus leading to a state of equilibrium, If irradiation ceases the im- 
purity levels no longer remain subject to the carrier redistribution 
mechanism and the gamma conductivity decreases exponentially. The fact — 
that CdS crystals are activated by light is of practical importance. There 
are 6 figures und 2 tables. are 


ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Physics AS Ukz6SR 
Kiyev) ’ 
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& 
, J D299/D302 
24,9700 (1093, 1055) 37) 
AU THORS : Hlynchuk 3 K. D. 9 and L toyenen {e) Pp. H e 
DIPTLE: Kinetics of segregation of iron, cobalt, nickel and 


silver impurities from germaniun 


PERIODICAL: Ukrayins'kyy fizychnyy shurnal, v- 7, no. 2, 1962, 
148 - 150 


TEX; The relationship is ascertained between the rate of segre- 
gation and the diffusion coefficient of impurity atoms of Fe, Co, 

Ni and Ag in germanium at various annealing temperatures (150 - 600 
99), The investigations included measurements of the lifetime + of 
minority carriers in n- and p-tyve germanium specimens in which the 
concentration of readily ionized Sb- and Ga impurities exceeded con- 
siderably the concentration of Fe, Co, Ni and Ag impurity-cenvers. 
In such specimens, t varies in inverse proportion with the change 

4-2 concentration of these impurities. The preparation technique and 
tae method of measurement were described in the reterences. ‘the ex- 
periments showed that an increase in annealing temperature leads to Xx 
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a considerable increase in the segregation rate of tne Fe-Lmourity 5 
the minority-carrier jifetime 7 approaches gaturation with inerea- 
sing annealing time. A figure shows the temperature dependence of 

<« for germanium with Go-impurity oefore and after annealing; 7 Was 
increased by @ factor of 2-5 through amneeling, yer she course of 
its temperature dependence remained unenanged. The experiments snov 
taat the saturation of t is related to a state, in wr ich spructural 
defects are predominant in vhe recombination process- fnalogous re- 
sults were obtained for all the other specimens with Fe, Co, Ni X 
and Ag impurities. re rates of segregation of Be, Co, ni and Ag 
impurities were compared at tenperatures of 400 - 600°C. It was 
found thet at all the venperatures the segregation rates of e, CO 
end Ag were practically the sane, whereas the sepregation rete of 
Ni was considerably higher. The obtained results can be fully ex- 
plained by the change (with tenporature ) of the diffusion coeésli- 
cients of the impurities, and by their aifferent values for Fe, Cd; 
Xi and Ag atoms. Thus, the conjecture (made in the references), 
that the segregation rate of impurities is mainly determined by 
their rate of aiffusion to the nucleation centers, was conrirmed. 
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; 3% Soviet-bloc and 2 non-So- 
e ;eures, and 9 references: 7 Sovies cone: S. 8 
BG ee yetcvenccs to the English-languase a 
we follows: UL. Vei, Phys. Chen. Solids, 18s Nees ; eo fe 
ean Pays. Reve, 115, 37, 1959; We fyler, Phys. a ee 9 Uy 
59 “19593 7, rumbere, Bell System Techn., de 39s » 193 
7? -?% ° 
= ‘ ene the 
ASSICLATION: Instysut fizyky AN URSR (Institute of Physics of the 
AS UkrRSR) Kyyiv 


SUBMITTED: March 23, 1961 
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a 
To Ay earn Y 


Konobeyevskiy, 3. T,, Corresponding Member, Academy of Sciences 
_ USSR, Resp. id. 
- Deystvive vaderpykh izlucheniv ra materialy (Te Effect of 


Nuclear Radiation on Materials). Moscow, Izd-vo AN SSSR, 
1962. 783 p. Errata ulip inserted. 4000 copies printed. 


Sponsoring Agency: Akademlya nauk SSSR. Otdeleniye tekhni- 
cheskikh nauk;. Otdelentye fiziko-matematicheskikh nauk. 


Resp. 8d.: S. T. Konobeyevskily; Deputy Resp. Ed.t @. A. 
' aAdasinskiy; Editorial Board: P. L. Gruzin, G@. V. Kurdyumov, 
' BoM. Levitskiy, V. 8. Lyashenko (Deceased), Yu. A. Martynyuk, 
- Yu. I. “Pokrovskiy, and N. ¥. Pravdyuk; Ed. of Publishing 
House: M. .Q@. Makarenko; Tech. Eds: T. V. Polyakova and 


I. N. Dorokhinas —= ‘ 
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Konozern'co, I. De, and V. Ie ‘Ust'yanov. Effect of y-Rays : 

én Properties of CdS Single Crystals 318 
Titov, Ps Pe, As Ke Kikoin, an@A. Ye Buzyn Stimulating 

Action of X- and Y -Rays on Flotation Process 329 


Byalobzheskiy, AsV, V,_De_Vah'kov, and V.N. Lukinskaya._ nes 
. Brest of Radiation on UVorrosion Properties of Metals and 4 


“ Alloys 332 
2°, ° Qylushka, Aa Pe, Pe G. Littovehenko and V. I. Ust',-aov i 
a .*. Mathods of Investigating oper Ty of Semiconductors ° a 

= ae _, Drradiated by Y-Qanta 342. 
. Starodubtsev, S. V., 3. Ax Agizov, I. As Domsryad, Ye- V 
Pashikov, and L. P. “walenicnentos ” Change in Mechaiical — 4 
"Properties of Some Solids Subjected to Y -Radiation 347 ‘| 
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TITLE: Method of studying the properties of asmicondustore irradiated with 
gimme quente ALLS. 
atviye yadernykh isluchenty na materiely» 
nucleer 


SOURCE! Soveshchanlye po probies Deystvi ch 
#4 Moscow, 1960, Deystviye ye jarnykh isluchenty ne materialy (The effect of 
dy soveshchantya: Moscow, Ind-vo AN SSSR, 19625 


Sradiation on materiale); dokle 


“TOPIC TAGS: seniconductor, , pasa {rradiation, electron energy level, dark 
current, photoconductivity, irradiation effect, electric conductivity 
for the 06? source of i 
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GALUSHKA, A.P.; LITOVCHENKO, P.G.; UST'YANOV, V.I. 


Metliod of investigating the photoelectric properties of semi- 
Zav.lab. 29 no. 11:1335~1338 '63. (MIRA 16:12) 


conductors, 


1. Institut fiziki AN UkrSSR. 
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ACCESSION NR¢ ATS023816 UR/0000/62/000/000/0341/034E 
ae ; 45S YY L7 
- AUTHOR: Galushka, A. P.; Litovchenko, P. G.; ‘Ust'yanov, V. I. va Bri 
Re Ga bue es ee er | a HYG 
TITLE: Methed of studying the properties of semiconductore irradiated with 
gamma quanta AYN 


341-346: 


TOPIC TAGS: semiconductor, gamma irradiation, electron energy level, dark 
current, photoconductivity, irradiation effect, electric conductivity 


ABSTRACT: The apparatus employed consists of a container for the co® source of |; 
yradiation, a system for illuminating the semiconductor sample, and a thermo- 
stat, all of which are described in detail together with the electric eircult. 
| The experisental method involves the detection,o£ donor levels and determination 
_ of their depth by measuring the dark current Ip as 4 function of temperature T. 
| The presence and depth of trap-type. levels ia determined by means of the 
| - thermostimulated photoconductivity and thermoatinulated Yconductivity. The 
| : 
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stability of the ra fation defects was observed and determined by recording the 
relation log Sy = Fi y. Kinetic Light characteriatica (curves of excitation and 
drop of photocurrent) were ‘recorded’ with an ENO-1 oscillograph, and curves o£ 

Yexcitation (f drop) were recorded with an EPPV-51 electronic recorder, - Orig. 
art. hae: 4 figurea. — ot ros aioe Mee ae 3 ' 
ASSOCIATION; none" - ‘ 
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DEKHTYAR, I.Ya. [Dekhtiar, 1.1A); LITOVCHENKO, S.G. [Lytovchenko, S.H.); 
URSUL, DA. : ap ee oe : 


Effect of short-range order on residual electrical resistance of 
nickel-base alloys [with summary in English]. Ukr. fiz.zhur. 3 nots: 
506-515 Jle-Ag ‘58. (MIRA 11212) 


1, Institut metallofisiki AN USSR. 
(Nickel slloys--Electric properties) 
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SAVCHENKO, N.A. / 


Effect of short-range order on electrical resistance of sone binary 
alloys (with summary in English]. Uer.fiz.szhur. 3 no.4:521-527 
Jl-Ag '58. (MIRA 11:12) 


Le Institut metallofiziki AN USSR. 
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8/601/60/000/011/012/014 
D207/D304 


. AUTHORS: Dekhtyar, I. Ya., Litovchenko, S. G., and 
Fedchenko, R. G. 


TITLE: Investigating the effect of plastic deformation 
on the electrical properties of alloys in the 
Fe-Al system 


SOURCE: Akademiya nauk Ukrayins'koyi RSR. Instytut 
metalofyzyky. Sbornik nauchnykh rabot. no. 


11. 1960. Voprosy fiziki metallov i metallo- 
vedeniya, 121 ~ 128 


TEXT: The authors investigated the influence of crystal de- 
fects produced by plastic deformation on the electrical resis- 
tivity of pure iron and of Fe-Al alloys with Q.13 - 8% Al. 

Cast alloys were homogenized (120 hours at 1150°C), forged, drawn 
into a wire of 0.56 mm diameter, annealed (3 hours at 800°C), and 
finally cooled in air. Extension was produced by a constant load 
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: of 1.5 - 2 kg and measured by a clock mechanism. The electrical 
‘ resistivity was determined with a FINTH ae) potentiometer and 
a highly sensitive galvanometer M 25/3 M25/3). For pure iron 


~ and Fe-0.13% Al, it was found that (1) Be/Ro = AE 3/2 » where 
AP je the change of resistivity due to plastic deformation, Po g 


is the initial resistivity (in ohm cm), € is the relative defor- 
mation (in%), and A is a constant; (2) the increase of resis- 
tivity was primarily due to vacancies. The electrical resistivi- — 


ty due to one vacancy in pure iron was 1.1 x 1072! jLohn om/em?; 
and for Fe-0.13% Al, it was 0.6 x 107°! peohm om/cm’. For the 
alloys with 0.28 - 1.08% Al, it was found that AP /p g = BE 1/2 


and that the increase in resistivity was primarily due to disloca- 
tions; the electrical resistivity due to one dislcecation was of 


the order of 10713 joohm cm/om, and it rose with increase of the 
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aluminum content, The Fe-8% Al alloy behay 
all the other alloys: its electrical 
plastic deformation, This was que 


loys, except Fe-8% Al, rose linearly with their Al content. 
There are 4 figures, 1 table and 11 references: 3 Soviet-bloc 

The 4 most recent references to the 
English-language publications read ag follows: D. L, Dexter, Phys, 
Revo, 90, 710, 1953; S. G, Hunter, F, Nabarro, Proc, Roy. Soc., 
220, 542, 1953; W. A, Harryson, Phys, Chem. of Solids, 5, 44, 
1958; Matsura Keisuke, Hamaguchu Voshikazu, Keda Shigeyasu, J. pa 
Phys. Soa, Japan, 12, 1424, 1957, 4 


SUBMITTED: June 24, 1959 
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AUTHORS : Dekhtyar, I.Ya., lytovchenko, S.H., and Fedchenko, R.H. 


TITLE: Effect of plastic deformition on the electrical f 
resistance of alloys 


= 


PERIODICAL: Ukrayinskyy fizychnyy zhurnal, v. 6, no. 2, 1961, 
253 - 238 


TEXT: The authors describe the influence of vacancies and disloca- 
tion in alloys on the electrical resistance of the alloys. There 

exists a large amount of theoretical data on the effect of plastic 
deformations on electrical resistance and the main purpose of this 
study was to check this theory as well as the authors' theory pre-~ 
sented in an earlier publication which states that 


A fy ftb-988"- Et pen AS 4 ng" 
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g- increase of specific resistance; Py - initial specific resis- 
tance; jy 7 resistance due to one vacancy}; Cg ~ resistance dug to 


one dislocation; b - Buerger's vector; 1 - mean length of free dis- 
Location run; f - coefficient specifying the effective number of 
steps which are the source of dislocations. From this eauation, 
the constants A and B, and hence py and 4 can be easily calcula- 
‘ted by plotting experimental values of eT Ae against = as 
this should give a straight line. jsxoerimental resistivity meusure~ 
mentc were made on Fe + Mo (0.9 tc 1-5 %) at room temperature and 
Fe + 1.0 at -% Ni, Fe + 0.9 at .% Ho, and Fe + 0-9 a% 14 V at 78°K. 
The samples were in the form of 0.5 mm diameter wire, 9 cm long and 
ined up to 10 % at ror? temperature, and up to 150 ef, 
. The resistance measurements were made with a potentiometer 
and a sensitive galvanometer. For the Fe + Mo alloy measurements 
carried out at room temperature the plot of Aeo/?, against et gave 


nes implying that the principal cause of resistance in- 
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crease is due to dislocations. This can be explained by concentra- 
ting vacancies near the admixed atoms, forming a "modified admi.x- / 
ture". Tne Mo concentration in this experiment had no significant 
effect, probably because it was very high (0.9 %) in the lowest 
concentration. On the basis of k determined in the previous experi-~- 
ment, Pa was found to be 17¢107 449 cm/em-2. No appreciable change 
in resistance was found on annealing for 6 hours at 100°C after 

10 % deformation of a Fe + Mo specimen. For low temperature measu- 
rements the deformation was effected at room temperature while the 
resistivity was measured at 78°K. After a certain deformation a 
limit in the number of defects ig reached and the resistivity rea- 
ches a limiting’ value. By plotting these curves according <o Eq. 
(1) straight lines were obtained in each case. Fe + Mo gave A = 
0.037 and B = 0.011. The curve for Fe + Ni, plotted up to & = 70 %, 
gave a straight line going through the origin implying that the 
main source of resistance are vacancies, with the relationship 
Ae/Ag, = 0,01 ¢3/2. For the vanadium alloy A was found to be zero 
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ard B = 0.095. The differences between these curves are attributed v 
by the authors to the affinity of the admixed atoms for the vacan- 
clex, being greatest for V and least for Ni. Other factors which 
may affect the resistivity are the scattering of electron waves by 
point defects (vacancies) and dislocations, and the interaction of 
poir.t defects with dislocations. There are 3 figures and 7 referen- 
ces: 1 Soviet-bloc and 6 non-Soviet-bloc. The references to the 4 
most recent English-language publications read as follows: P. 
Jongenburger, Phys. Rev., 90, 710, 1953; F. Seitz, Advances in Phy- 
Bics, 1, 43, 1952; S.c. Hunter, N.F. Nabarro, Proc. Roy. Soc., 1953 
220, 542; WA. Harrison, Phys. Chem. of Solids, 1958, t. 5, 44-46, 


ASSOCIATION: Instytut metalofizyky AN URSR m. Kyyiv (Institute of 
Metal Physics AS UkrSSR, Kiyev) 


SUBMITTED: June 18, 1960 
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AUTHORS: Dekhtyar, I. Ya., Litovehenko, S. G., Mikhalenkov, V. §. 
TITLE: Positron-eleotron annihilation in ordering alloys 
. PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 6, 1962, 1332-1335 


“EXT: Methods developed in recent years are here used for the first time 
to study the. variation in the. maximum momenta Pm Of conduction electrons : 
‘ 


on the ordering of the alloys Ni,Mn Cu, Au and CuAu. The alloys differ 


both structurally, and in the elastic atresses of the lattice, which are 
due to the different atomic dimensions. For ordered-state CuAu Pn is 


8.0-107? me, for disordered, 8.9°107? mo. Similar results were abtained 
with Ni,Mn, but with Cu,Au there is no difference in Pa for the ordered or 


otter seen ane tate nn ate ae 


disordered states. N(p) the momentum distribution of conduction electrons 
in the Brillouin zone is plotted from the angular dependence of the 
annihilation photons according to A. T. Stewart (Can. J. Phys., 35, 168 
_(1957)) (Pig. 2). The change. in N(p) on ordering primarily indicates 
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| 7 oo 
' compression of the energy levels on formation of the energy gap AE 
* (separation of the Brillouin zone into two halvés). Further, as the : 
total number of occupied enéygy levels remains conatant, Naax P) must be 


mean kinetic energy of electrons due to change in the degree of long- 
range order is investigated. in a manner similar to that employed by 

H. Jones (Proc. Phys. Soc.,'49, 243 (1937)) for the variation in Fermi | 
energy on the a- and $-phase stabilization of brass. It is found that 
Pa diminishes on ordering. There are 2 figures. 


larger for the ordered than the disordered state. The variation in the i 
“ 


ASSOCIATION: Institut metallofiziki Akademii nauk USSR (Institute of 
: Physics of Metals of the Academy of Sciences UkrSSR) 


PRESENTED: June 8,-1962, by G. V. Kurdyumov, Academician 


SUBMITTED: June 4, 1962., ¢ Ge a 


Fig. 2 
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ay distribution, antiferromagnetism, paramagnetism, Curie {© 
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aE ites, réspectively, shawed tliat the density of atates at the Fermf boundary : 
increases by about 15% on: pagsage through the Curfe point (see Fig. “Lofthe Enclosure}. 00 
t between. these findings and the changes in certain other physical properties ~ 
adol during. gueticr wansformatioit indicates that all these effects are due to a 
nge int! ate of the electrcna resulting from the change {nthe character of spin . 
. ordering at the Curte point; below thie point, there ia distant ordering of paraltcl sping, 
while above ft there ia claae ordering, resulting in spin clusters. Itis pointed out, however, 
__j that detatled aielyate of tiese effects is made difficult by the contribution of the lower 
- cloctron lever te the y-spectrura of the tranaftion elements. Orig. art, has: 2 figures. 
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‘gs Certificate introduces a method for recording information | a 
aa ing a matrix of ferwite cores thrzaded by a system of oan 
mitually orth jusses @ and y,° ‘The ‘peliability of the memory is improved by | ‘ 
passing a current. p ‘ch dg sufficient for magnet{ic reversal of | 
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“TITLE: Power oscillator of hf pulse packets. Class 21, No. 177457 


SOURCE: Izobretentya, promyshlennyye obraztsy, tovarnyye znaki, no. 1, 
1966, 34 , 


TOPIC TAGS: pulse oscillator, hf oscillator, transisatorized oscillator 


ABSTRACT: An Author Certificate has beea tasued for an hf power 
oscillater (Fig. 1) containing Lf and hf blocking escillators, To 
increase the powar, simplify the oscillator circuit, and ensure 
peebhabel hey, she collector of the If transistor {4 connected to the | 
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| Pte. 1. Power oscillator 


1 - Le blocking oscillator; 
2 <- hf blocking oscillator; 
3- load, 
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INVENTOR: a _Litovchenko, 5.5 rn 


ORG: none 


TITLE: Amplifier-inverter for memories. Class 21, No. 18783). 


| SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 21, 1966, 53 


TOPIC TAGS: transistorized amplifier, computor memory . 


ABSTRACT: ‘This Author Cortificate presents an amplifier-inverter for momories with 
gating of the outputs by a common switch of transistors and cores. The device con- 
tains a storage capacitor for delaying tho input signal relative to the ga ted. ro 
increase the reliability of operation of the amplifier, the storage capacitor is 
connected through a diode and resistance to the collector of the input transistor, 
through another resistance to the winding of the inverting «ors, and through a dinda 
to the collector of the gating transistor. 
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Creatine-creatinine and carbohydrate metabolisms in progressive muscular 
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E032/ E314 
AUTHORS : Mil'ner, A.S., Litovchenko, T.A. and Tatarinova, Lele 
epee eT ee 
TITLE: Determination of the magnetic characteristics of thin, 


ferromagnetic films 


PERIODICAL: Pribory i tekhnika eksperimenta, no» ly, 1963, 
131 - 132 


TEXT: A torsion magnetometer is described for determination 

of magnetization curves and static hysteresis loops of ferro- 

magnetic films in the temperature range 60 ~ 1000 Ke. The 

‘magnetometer is shown in Fig. 1. It consists of an evacuated glass 
a or quartz tube 1s A quartz rod 4 is attached to a phos phor- 
bronze suspension at one end and to a copper holder 353 at the 
other. The film under investigation is placed in this holder, 
while the suspension 5 is attached to the copper rod 6 which 
passes through the glass-to-metal seal .7 + A rigid copper frame ,; 
& ais firmly attached to the upper ond of the quartz rod 4 with 
its plane °* perpendicular to the plane of the holder 3. Tle 
mirror 10 is attached to this frane and is used to observe the 
, votation of the system. One end of the frame is solderud onto the. 
: Card 1/3 __. 
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lower end of the suspension 5 , while the other end of the frame ; 
is soldered tov a copper wire which forms a thermocouple junction. 
|. with a constantan wire 1h at the holder 3. The other end of 

. the constantan wire is taken up through the glass-to-metal seal, 
forming a spiral around the suspension 5 . The necessary 
temperature is produced by placing the lower part of the tube in 
an nlectrical heater or a dewar. Thus, two leads are sufLlicient 
to determine the magnetization of the film by passing a compen- 
sating current through the coil 8 , the temperature being 
measured by the thermocouple. Fig. 3 shows the hysteresis loop 
for 2 650 thick nickel film on a glass base. The experimental 
pointe are in satisfactory agreement with the theoretical curves, 


|. There are’3 figuras. .° : . 
ASSOCIATION: Khar 'kovskiy gosudarstvennyy universitet 
'Khar'kov State University) 
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. AUTHOR: Litovcheako, Ts. ¢. (Moscow) 
- TITLE: Analytic solutions of 


linear equations describing dynamic 
systems of a class with variable parameters 


“PERIODICAL: Avtomatika i telemekhanika, v. 22, noe 45 1961, 457-465 


“TEXT: The present paper brings the solution of linear e 
.forn. having linearly changing coefficients, 
Calculus. Cases are sepazated where this solution can be obtained in a 
_finite forn, i.e., the solution ig expressed by elementary functions and 


tabulated special functions. ‘The class of equations having the form 
y vel 


a (ast byt)P, x(t) = u(t) (1) | 


ig analyzed, wher 


guations in a general 
which is obtained by operational 


e Fy t denotes a certain linear steady operator performing 
’ ‘ ‘ 
the following operations; 


“Pye x(t) fy (t - +) et) at | (2). x - 
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Analytic solutions ... B116/B212 yl 
Fig. 1 shows the schematic diagram which corresponds to equation (1). Por — 
the special case with fy (t - t) = 6 4+1)(¢ ~ +) equation (1) will have the 
_ form of a differential equation: 
oe el () 
(ay + byt) OVC) » u(t) (3). 


: or 
‘The equations(1) resp. (3) are equations sith singular points. These 
' solutions may be -represented by infinite power series but they are very 
- involved. Therefore, all those cases are separated where the solutions may 
be obtained in a finite fcrm. The problem is solved with a Laplace trana- 
formation, which is applied to equation (1) resp. (2) and a first order 
equation is obtained. The conditions where the representetion obtained has 
an original are determined and also the original itself. Finally, all 
special cases are found where solutions in a finite (analytic) form are 
possible and also the solutions for the equations of type (1), independent of 
' the nature of tke Fy it operators and that for'the equations of type (3), 


independent of the order of N. The Laplace transformation 4s applied to (1) 
which yields equation See 


: : 
Be. beg) Fo) (P) = 0 (0), (4), 
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Analytic solutions ... B116/B212 
where Fy(p) denotes the representation of the transient function fy(t). If 
1) has the form of (3); Fy(p) = p¥. Equation (4) is rearranged in an 
X'(p) + P(p) X(p) = Q(p) (5), where - eee 
DoF (p) Dav, (p) ; 
; fel vi . vie U 6 
P(p)= Fo 7, Q(p) = — ao). 6) (6) 
" Dd bPo(e) Se) .. Dore ig 
vd "vm tere ae wk eet WO Sis . 
_is valid. P(p) is written as 
nN Mn _ : : oe (7); 
. Ps 4 Chm ° : an 
Pip=q+ YY 7 : 


nal m=} (Pp — Py)” 


where py denote the poles cf the function, N the number of poles, My: the 
‘order of the nth pole and Ci im ‘he coefficient of expansion determined from 
‘ 5] n 


‘the formula: 


Oe lee re (8). 
nm ef oad apNanin [(P — Pn) P (tay: (8) 
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If (1) has the form of (3) the function P(p) 4a equal to 


Dp tap" op Sas (9). 
| Pip) SR gy: 
5 » bp” . . 
, ie x fe wad Ei seh, 
_The general solution of (5) is given as 


Se j Be dest 10) 
Xoaewrr(a)ferfeor (dr, aby,» 9) 


: From: this expression the original x(t) of the fuiction X(p) is obtained by 


- utilizing the rule of convolution and the formula a et 
- » + m ar t Biba” Bees Aas serial aod oo % . i. 
y! win at : (27): 
J(t, my, = (0) (—1)h2™—# j t=. ° de. a (27) 
r x) (1°). 
ue. at z(i)=—lr¢—y far, c (14) 
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The R(p) given in (10) have to be determined from formula 


Rip) = exp ina a.m — dp} = ex ru 8. =e : ay 
ere 0 2 BP | P12 Pete cls, pe (13) : 
? i?" ; dio eee ate he : 
N N ¢c N My ~— ‘hada , 
+ 2 Ca In (p—pa)} = | (Pp — Pr) *” Ul I] Chee eae _ t8) : 
Pee: wey mk nelm=ss ; ‘ bk : 
' and V(p) from formula V(p) = R(p) Q(p) 


. (12). 
_ r*(t) and v(t) are the originals of the ny and V(p), respectively. 


the F, , operators. Fornula (13) shows the cases where the integral (14) 
: F] 
- will be taken in a finite form, that igs to say, where it is expressed by 
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Formula (14) gives the general solution of (4 independent of the nature of 


elementary and tabulated special functions. It-is possible if the c) 


s . , 
terms of the series (7) for m>2 are zero and for m=1 real integers. In 
this case the function will be given as x 


(15), 
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a rational and fractional. function. In order to get a aia solution in . 
. a finite form from (1) resp. (3) 4t is necessary: (1) to setup the func- © 
' tions P(p) and Q(p) from (6) reap. (9); 2) to expand P(p) ina series by. 
" using (7) and (8) and to establish a possibility to obtain the solution in 

a finite form according to the following conditions: The function P(p) has 

no multiple poles, that ig at m2 c. a 03 P(p) has no complex poles on 


its remainders c| , are integers; 3) from (15) and (12) the functions R™ Np) 
? 
and V(p) have to be found and from 


ee meee -- ce 
eee et 


ee 2 ; 
are By tim im 5 [ry } pars 


fo 


ee a > os 2 . 
, stim Se — pr) “von (0, =k ‘ 
Pp ‘ 


y= tia [ro)- 3 aa’. 
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: the coefficients of expansion 8 49 Bay Q, $» A, have to be calculated for 
the expansion in (18); 4) from *: : : J 


: . - g : 
BO Dea gat 0s 5h Se ata a GMa 


19 


j=0 gad . kel led at 4 
t - 
I 6 4 [s s {Py a bh ¢ 
d iw d e t Kk k,l k 
= ») Ce 1yt a erg = + > @- tyr ee J, (t,1-1p4 
4 ger \- 1)! gst 5 ats ( . 204 ket Tay (2 - 1)! is” 


oe, . = (22) 

the final solution of (1) resp. (3) has to be obtained. denotes the poles 

of R°'(p), py that of V(p); K the number of poles of R-1(p4 -and I that of 

V(p); Ll, represents the order of the kth pole, 04 that of the i-th pole; § 
denotes the difference between the order of the numerator of the function 

R7'(p) and that of the desominator and J denotes the difference between the 

order of the numerator of V(p) and that of the denominator. Since the : 
calculation ig very difficult at a large number of terms of a series(at large 
values of cn) if expression (22) 4s used, an approximation method has been yA 
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Analytic golutions --«-« 
suggested. This method is based on @ graphic calculation of the convolution 

integral (14) where r(t) and v(t) are determined previously, @-&+) by means Y 
of trapezoidal frequency characteristics. There are 3 figures and 7 Soviet- x 


bloc references. 
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AUTHORS 3 Litevchenko, ‘is.G, and Yakovenko, Yu.P. (Moscow) 
TITLE: enalytical and structural description of mechanical 


transmission in automatic control systems with res- 
trictions and backlashes 


PERIODICAL: Avtomatika i telemekhanika, v. 22, no. 8, 1961, 
1100-1107 


TEXT; An attempt is made at a simple structural description of 
backlashes and restrictions, all the essential features of collision 
effects and elastic properties of mechanical transmission with back- 
lashes and restrictions being taken into account. The method pro- 
posed makes it possible to carry out grapho-analytic computations 
and simulation in a sufficiently simple way; previous methods did 
not have this advantage. Equations are derived which describe the 
rotation of two bodies which are divided by a backlash, elastic prop- 
erties being taken into account. A block diagram of the system de- 

7 scribed by the equations is given. It is simple and can be readily 
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simulated, without requiring the computation of initial conditions 
in passing from seperate motion of elements to joint motion. {2 

the relationship between the moment M (petween tne bodies} and the 
ejiastic deformation & (which takes account of tne backlash) is nof- 
linear, the structural diagram remains the same with the exception 
oz the non-linear unit (where half-Lines are replaced by curves). 

J&é the inertial and position moments are absent. the backlLashes «re 
described by hysteresis loops ‘in tne case of infinitely great rigid- 
ity of transmission). Seatrictions in the motiot of elements of 
mechanical transmission can be considerec as particuLér cases of 
backlash. In the structural diagram of ; otion with restrictions, a 
non-Linear characteristic of dead-zone type js found in tne feedback 
circuit. Influence of internal forces of dissipation is examined. 
nergy is dissipated by collisions. 4n accurate description of this 
effect is very complicated . However, tor structural description a 
simplified picture is sufficient. It is assumed that plastic dexor- 
mations do not occur; hence the dissipation is a function of elastic 
deformations only. ‘his relationship can be piven in two ways: a) 
ic is assumed that the dissipation force is directly proportional to 
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the rate of elastic displacement of one Dody tith respect to the 
other; b) The energy dissipated by the collision of two bodies is 
DYoportional. to the absolute leneth of elastic displacement between 
the two bodies. It is possible to use a similar method for calcu- 
lating energy dissipation by other elastic deformations of control- 
system :lements, (not only by backlashes and restrictions), ixam- 
ples are given which illustrate the method on systems with poack- 
Lashes. ‘there are 6 figures and 4 soviet-bloc references. 


SUBMITTED ; June 1, 1960 
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we “TITLES. Effect of corponent, concuntration on ¢ .sontensation of, of “alos yg with viried 
e conpoal tt tion” Sie coe “ff ‘b 


: ‘SOURCE Ficdin sotaldov Fy | notellovedentye, este: 5, nos hy 1963, 592296 


- TORIC ras y alloy component . condensation, Sb-Se, m-Se, Cd-Se 


- | ppsrnacts | Aioys. of. verted. compost tion, the components of which are imetunlly solu ee 
ae in a liquid state and insoluble in 4 solid atate, as well as alloys with totally ie 
dngsoluble components in both states were studied.” -Thasa alloys rere the binery =|. : 
-layatens, of Sb-Se, Ja-Se and Cd-Se. , Samples 50-100 microns thick were mado by a i 
eee ee, of thie) epfponents and ‘heir cctesaetlon on & glass plate | 
fat room temperature. Subsequent they were subjected to microhardnéns and X-ray 
tests. Three sharply. defined sonea were observed in the Sb-Se alloys: ‘the 
specular and areas (sones I and III) of an amorphous alloy, @ and an opaqui middle 
area (gone II) of crysteliine Sb. The microhardness variation in these areas is 
_° ighown in Jig. 1 (sea Enclosure 1), The m-So and Cd-Se also showed a dark opaque =. 
ie lone II. The ae rich.in Zn or Cd had a Ment, slightly opaque zone i. Moye . 
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“AUTHOR: Litovohenko, V. A. | 
, wea geen 


 PITLE: Computation of penetration depth and thermoelectric effect for anisotropic 
superconductors . a 


SOURCE: Fizika tverdogo tela, v. 6, no. 4, 1964, 1051-1061 


-POPIC TAGS: penetration depth, thermoeleotric effect, superconductor, Pippard 
: tensor, Fermi level, magaetio field Dow 


ABSTRACT: The author considers two types of superconductors--with open and closed » 
Fermi levels. The cylinder is an example of the first, the ellipsoid of rotation 
‘ef the second, as considered here. .A connection is found between the current and 
the potential vector in the two models, and an expression is obtained for Pippard's - 
tensor, on the assumption that the wave functions of the electrons in a metal are 
‘plane waves. The assumption is crude, bus stricter analysis shows that a closer 
_approximation differs from the value obtained here by only a constant factor. 

. Having obtained this tensor, the author finds the penetration depth of the magnetio 
‘field in a semi-infinite superconductor. The comiestions between current and 
‘potential vector are then used to solve the problem of the thermoelectric effeot on” 
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‘an infinite superconducting layer. It is shown that the total current.differs from | 
zero when the temperature gradient hes a definite relation to the coordinates. 
‘Computations show that when tha temperature gradient does not depend on the coordi- ; 
‘nates, the magnetio field and the current return to zero. -"The author considers it - 
his pleasant duty to express his thanks to EB. @. Goylikman and V. L. Ginzburg for , 
“proposing the problem,%o VY. Z. Xresin for his aid in the work and for reading the 

" .manuscript, and to L. V. Xeldy*sh for valuable discussions of some of the problems." 
.Orig. art. has: 51 formulas. : 


"ASSOCIATION: Universitet d@ruzhby* narodov im. Patrisa Lumumby*, Mosoow (University 
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| TITLE: Magnetic characteristics of yttrium-gallium and yttrium~gallium-gadolinium 
ferrites 


-|SOURCE: Ivuz. Fizika, no. 4, 1966, 171-173 

, 

: TOPIC TAGS: thermostable Magnetization, SHR ferrite device, yttrium, galliun, 

| gadolinium ) ferromagnetic resonance, for % Bia ii rol ea si) (a rie 


yttriun-gallium and 
yttrium-gallium-gadolinium ferrites are presented. These ferrites are of special 


interest from the point of view of the possibility of obtaining materials with thermo-; 
m2erature] and low value of 


Sixteen ferrite samples were pre- 
pared according to Standard technological methods. The following parameters were — 


j@asured: apparent density, line width of ferromagnetic resonance of uniform magneti- | 
|zation precession AHy by 10 cm at room temperature, lattice constant, and magnetiza~ | 
tion of saturation 41M depending on temperature, Measurements of the relationship 


and temperature were also taken 
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| : 
ifor a number of ferrites. Results of temperature relationship measurements for 
iyttrium-gallium ferrites magnetization showed that magnetization decreases sharply as 
jsallium content increases from x = 0.00 to x = 0.20. Apparent density rises linearly | 
jwith the increase of gallium content from 4.25 at x = 0.00 to 4.75 at x § 0.20. 
jLattice constant decreases linearly from 12,376 A at x = 0.00 to 12,358 A at x = 0.20. . 
iSimilar measurements for yttrium-gallium-gadolinium ferrites revealed magnetization 
{compensation points on the magnetization temperature curve; the position of these | 
'points can be adjusted by varying the gallium content. Ferrites with x = 0.10 and | 
x = 0.15 are magnetically thermostable. The lattice constant rises when yttrium is } 
substituted for gadolinium. The reverse ,phenomenon takes place 1£ gallium is sub- | 
stituted for iron in the ferrites of formulas (2). The density of all the ferrites | 
yes approximately 5.05 geen >. SHF measurements showed that for all ferrites the 7 
with 4Hg rises when the ccntent of gallium and gadolinium increases, and the value of 
OH, does not surpass 240 oe. Orig. art. has: 3 figures. 
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Translation from: Referativnyy zhurnal, Clektrotekhnika, 1959, No, 12, p. 12, 
# 24005 


AUTHORS : Lashkarev, V.Ye., Lit Litevgpepko V4G., Ome1' yanovskaya, N.M., Boridaren- 
ko, R.M,, Strikha, V.l, ea are aes 


TITTLE» Dependence of the Life Time of Minority Charge Carriers on Concen- 
tration of Antimony Admixture in Germanium "\ 


PERIODICAL; Nauk, sanchorichnyk, Radiofiz. fak. Kyivs'k, un-tu, 1956, Kyiv, 1957, 
pp. 495-496 (Ukrainian) ——— 


TEXT: The dependence of the life time { of minority charge carriers on the 

eect oa? of Sb up to the values approaching the solubility limit of Sb in Ge XL 
= 4°1018 em-) has been studied, The concentration has been determined from 

a Hall effect, T has been meas) ae by pBttces methods, I+ has been established 

that with n increasing from 5° 10! to 10! , the life time was inversely 

proportional ton ({ decreased from WO to 15 microseconds), At a further increase 
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Dependence of the Life Time of Minority Charge Carriers on Concentration of Anti- 
mony Admixture in Germanium 


of n the inverse proportionality did not hold and T changed more slowly, attaining 
rv 2.5 microseconds at n = 5°10 T om, Aton increasing up to 4.01 em-> the 
life tige showed no noticeable decrease, When computing T from the formula 

DT = 1, the dependence of D on n was taken into account; at high values of n 
this dependence becomes strong, The found dependence of T on n agrees with the 
Shockley-Reed recombination theory, There are 5 references, 


Translator's note: This is the full transiation of the original Russian abstract, 
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AUTHORS ¢ Lashkarev, V. Yee, Litovchenko, ¥. G., 5 7mL12/33 
Omel'yanovskaya, N. M., Bondarenko, R.N., Strikha, v. I. 


TITLE? Lifetime Dependence of Foreign Current Carriers upon Concentration 
of Antimony Admixture in Germanium (Zavisimost' vremeni zhizni 
storonnikh nositeley toka ot kontsentratsii primesi sur'my v 
germanii), 


PERIODICALS Zhurnal Tekhn. Fize, 1957, Vol. 27, Nr 11, pps .23702h39 (USSR). 


ABSTRACT? The cependence of lifetime of the antimony concentration: admixture 
is irvestigated up to the boundary which lies near the solubility 


boundary of antimony in germanium n &X eto en”? at a great num= 


ber cf germanium patterns, T'was measured by means of optical 
methcds. It is shown that in the case of an increase of the anti= 
mony admixture concentration of from n= 5,lo*? em™ to n= los cm™3 
it was again confirmed that-t is inversely proportional to nwiin' the 
case of a further increase of the concentration this. is disturbed, 


is slowly reduced and reaches the valuev:o= 2,8j}isec at n*S.lo! em” > 7 
This value scarcely changes in the case of a further increase of n 


up to the maximum concentrations ‘(neko Sen 3 )- It is shown that 
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i Lifetime Dependence of Foreign Current Carriers upon Concentration of Antimony: 
! Admixture in Germanium. 


the independence of the lifetime fof n at great n follows imme 
diately from the recombination theory of W. Shockley and W. Read 

a fact which was also observed here in the investigations. It is 

os furthermore shown that in this: case the deepslying levels are re= 

: spousible for the recombination.. The conclusion can be drawn that 
the admixture atoms of the antimony are not immediately the effec* 
tive recombination centres, Apparently the not controllable, deeper 
lying admixtures are responsible for the racombination, These ade 
mixtures: are introduced either together with the antimony or they are 
already present in the germanium initial material. The introduction 
; of antimony leads to an alteration of the position of the Fermin 
level i. e. of the ionization degree of this recombination level 
which leads, however, to the increase of the recombination proba= 
There are 2 figures and 3 Slavic references, 


ASSOCIATION: Kiyev State University (Kiyevskiy gosudarstvennyy universitet). 
SUBMITTED3 April. 15, 1957. 

AVAILABLE < Library of Congresa, 
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A057/A101 
AUTHORS : Litovchenko, V. G., Strikha, V. I., Bondarenko, R. M. 
ee 
TITLE : The effect of slow relaxation photo-emf of a point contact on 
a germanium ‘ 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 37, abstract 6E298 
("Visnik Kyivs'k, un-tu", 1958, no. 1, ser. fiz. ta khimii, v. 1, 
123 - 128, Ukrainian; Russian summary) 


TEXT: A slow exponential change in the photo-emf of a point collector on 
n- and p-Ge was observed after the start (or stop) of illumination (€ Z 5 - 
1,000 sec.). The slow change of the photo-emf on non-molded contactsattained / 


40% and more of the steady value. Thus the readings have to be made after a time — 
>» T in the common methdéds of measuring the length of diffusion, in order to 

avoid errors. The time of relaxations depends considerably upon the specific 
resistance (T ¥ 60p} 2) sec, and ‘the condition of the surface (it decreases 

with aging of the surface, adsorption of ethanol vapors, and molding). The sur-~ 

face nature of the observed effect is demonstrated, therefore the surface 
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electron system par ticipates directly in tk 1€ formation of a point Ge 


anslation] 
[Abstracter's note: Complete trans 
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AUTHORS : Strikha, V. I., Bondarenko, R. M., Omel'yanovs'ka, 
, N. M. and Lytovchenko, V. H. 
ee = 
TITLE: The influence of specific resistivity and carrier 


life time on the current sensitivity of centimeter 
range detectors 


. PERIODICAL: Referativnyy. zhurnal, Avtomatika i radioelektronika, 

no. 9, 1962, 12, abstract 9-4-23 g (Visnyk Kyive'k. 
un-tu, Ser. fiz. ta khimiyi, no. 1, 1958, 143-144 
(Ukr.; summary in Rus.)) Ne ae 


EXP: One of the most important parameters of microwave detectors 
is their current sensitivity 8. In germanium this quantity depends 
on current, d.c bias, doping and resistivity of the materials. In 
alloying germanium with antimony the best results have been ob- x 
' tained for samples with resistivity of 0.003 - 0.01Qx cm. The de- ee 
pendence of parameters of microwave detectors on the life time of 


minority carriers and on the rsistivity of the material is estab- 
Card 1/2 
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lished. Detectors of germanium alloyed with Sb, Fe and Ga have 

been fabricated. The measurements of resistivity were carried out See 

by the usual compensation method, and the measurement of life time 

by using Valdese ana Adam's setup. Current sensitivity was deter- 

mined over a wide wave-length range (3 - 70 em). The results of the 

investigation have shown that the resistivity of the material, and 

not the volume life-time of minority carriers, contributes princi- 2 

pally to the variation of current sensitivity of centimeter range 

receiving detectors. 4 references. /Abstracter's note: Complete 
translation. _ = 
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Strikha, V. I., Bondarenko, R. M., Omel'yanove'ka, N. M., Litov- 


chenko, V. G. a 
Me 


The effect of the specific resistance and life time of carriers on |; 
the current sensitivity of detectors of the centimeter range 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 12, abstract 9-4-23g 
-  ("Visnik Kiyvs'k. un-tu", 1958, no. 1, ser. fiz. ta khimiy, v. 1, 
143 - 144, Ukrainian; summary in Russian) 


TEXT: One of the most important parameters of a superhigh-frequency. re- 
ception detector is the current sensitivity 8. This value depends in germanium 
upon the current, the displacement constant, the introduced admixtures, and the 
specific resistance of the materials, Alloying germanium with antimony best 
“results were obtained for samples with a specific resistance of 0,003 - 0.01 
‘ohm-em, Dependences of the parameters of superhigh-frequency detectors upon the | 
life time of minority carriers and the specific resistance of the material are , 
clarified. Detectors of germanium, alloyed with Sb, Fe, and Ga were prepared, 
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The measurement of the specific resistance was carried out by means of a common. 
compensation circuit, the measurements of the life time - on devices of the type 
Waldes and Adam, The current sensitivity was determined in a wide wavelength 
range of 3 - 70 cm. ‘The results of the investigation demonstrated that the basic 
role in the change of the current sensitivity of reception detectors of the 
centimeter range is played by the specific resistance of the material, and not 
the volume lifetime of minority current carriers. There are 4 references. 

- ALG. - 


ry 


- [Abstracter's note: Complete translation] 
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AUTHORS: Lyashenko, V. I., Litovchenko, _ v. G, 57-28-3-2/33 . 
7 TITLE: The Influence Exerted by the Adsorption of Holecules Upon 


the Work Function and the Conductivity of Germaniun. I 
(Vliyaniye adsorbtsii molekul na rabotu vykhoda i 
provodimost! germaniya. I) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 3, pp. 447 - 


455 (USER) 
Oars ABSTRACT: The influence of the adsorption was here investigated at the 
germanium surface etched (as is usually done in the pro- 


duction of instruments) and at a germanium surface purified 

as much as possible (e. g. by means of heating in a vacuun). 

The influence of the adsorption of dipole-molecules (alcohol, 

' acetone, carbon monoxide) and non-dipole-molecules (benzene, e 
oxygen) upon the work function and the conductivity of 
germanium was investigated. The method of investigation was 
similar to that employed by the authors in references 1 to 3. 
The work function was measured by means of the vibration-neter 

a for the potential-contact-gradient developed in the 
Card 1/ 4 laboratory. According to its nature it is a Thomson method 
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The Influence Exerted by the Adsorption of Molecules Upon 57-28-3-2/33 
the Work Function and the Conductivity of Germanium. I 


transformed into electronics. The electric conductivity was 
measured according to the compensation-probe~method. The 
measurements were performed on 16 monocrystal plates with 
electron-, hole- and intrinSic conductivity and specific 
resistance p= 7 - 55 ohm.cm and aneigen time = 100 ~ 1000 
psek. The results of measurement show that ty the adsorption 
of dipole as well as non-dipole molecules the work function 
decreases. An exception is only made by oxygen whose work 
function is usually increased by the adsorption, although 
sometimes, especially in germanium with hole-conductivity, 

a slight decrease in the work function was observed. The 
modifications of the work function and of the resistance in 
highly resistive samples are higher than those in low- 
-resistance ones. These modifications increase with in- 
creasing pressure of the adsorbed vapors. In the case of 
saturated vapor pressures a liquid-film forms at the 
germanium surface and a high modification of Ag is observed. 
Apdenotes the modification of the work function. A(R)(p) - 
(modification of resistance, caused by the molecule-adsorption) 
has an analogous nature, but depends on the type of electric 
conductivity of germanium. In germanium with electron- 


| Re ) ere 
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Card 3/4 


~conductivity the resistance decreases in the case of ad- 
sorption of vapors, in germanium with a hole-conductivity 

it increases. This correlation between the nodification 
4(p) and aR(p) and the type of conductivity also continues 
when the work function increases due to oxygen adsorption. 

In this case the resistance of the samples with electron- 
~conductivity increases, whereas i+ decreases in samples with 
a hole-conductivity. The nature of the adsorbed molecules 
(with the exception of oxygen) does not influence the sign 
of the work-function modification and of the conductivity, 
but considerably influences the amount of its modification. 
The experiments were performed at roon and elevated 
temperatures. The quantity oy markedly decreases with a rise 
of temperature, its sign rem.ining negative. An exception 

was made by oxygen by which the sign changed and aycen- 
siderably increased (with a@ rise of temperature). ~ The 
results of the neasurements performed here yield the 
possibility by using the paper by Garret and Brattain 
(reference 6) to estimate the values of the surface potential 
1 oe and to compare them with the observed values of Ave: 
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F It is shown that as well in p- as in n-germaniun in the 
case of the adsorption of different molecules Ms approaches 


the space-potential. An exception is made by dry oxygen in 
which Vs derives from the Space-potential. The work was 


discussed with V. Ye. Lashkarev, Division Manager, Member of 
the AS Ukrainian SSR, and K. B. Tolgygo, A, HN. Kvasnitskaya 
sea and E. B. Mertens Placed the crystals at the authors! 
: disposal. There are 7 figures, 3 tables, and 6 refercnces, 
4 of which are Soviet. 


ASSOCIATION: Institut fiziki AN USSR, Kiyev 
(Kiyev Institute for Physics AS Ukrainian ssp) 


SUBMITYED : July 19, 1957 
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57~28-5-3/33 
AUTHORS: Lyashenko, V. I. , Litovchenko, V. G, 


TITLE: The Influence Exerted by the Adsorption of Moleculea Upon 
the Work Function and the Conductivity of Germanium 
(Vliyaniye adsorbtsii molekn] née rabotu vykhoda i provodi- 
most' germaniya) II. The Kinetics of the Process (II. Kine- 
tika protsessa) 


PERIODICAL: (aa Tekhnicheskoy Fiziki, 1958, Vol.28, Nr 3, pp.454-459 
USSR 


ABSTRACT: The authors here investigated the kinetics of the nodifica- 
tion of the work function and that of the conductivity in 
germanium in the case of adsorption of molecules. The eigen 
time of the process and its dependence on the vapor pressure 
and -~temperature were determined. The measurement was made 
in the same apparatus and according to the same method as 
in Reference i. The same samples were used as weil. The kine- 
tics of the process depend -on the surface treatnent of ger- 

Card 1/4 manium. A steady value for the work function was obtained 
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The Influence Exerted by the Adsorption of Molecules Upon tie word sunc- 
tion and the Cenductivity of Germanium. II. The Kinetics of the Process 


within 200 - 250 sec, in the case of a surfaces etched in 
perhydrol, and within 400 ~ 500 sec. in the case of a sur. 
face etched in perhydrol with nitric acid and heated in a 
vacuum. The analysis of the obtained curves for the modifi-. 
cation of the work function shows that) beside the rapid pro- 
cess also observed in other semiconductors a continuous pro- 
cess also takes place. This latter follows the exponential 
law 


4 « 491 “ ot/T) , where A”. denotes the 


stabilized value of the modification of the work function. 
tT denotes the eigen time. It ig shown that T varies 
within a wide range in dependence con the pressure of the 
adsorbed vapors and on temperature. T (p) can be represent- 


1 
ed as a hyperbola TU = . Here n 0,5 and does not 
ap 
depend on the nature of the adsorbed molecules. whereas tne 
coetfisient a depends on them. It is shown that @(p) in 
degasification of the surface remaina equal, the quantity T 
itself, howaver, is modified. At more degaased surfaces T 
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tion and the Conductivity of Gernanium. II. The Kinetics cf the Process 


was smaller. The resu3:s of the experiments showed that the 
establishment of the equilibrium in the case of adsorption 
is rendered difficult.As was alreedy said in reference 1 
a high surface potential exists at the surface of the ger~ 
manium samples used here, which is apparently due to the 
occurrence of an oxide layer. Therefore it is assumed that 
the time effects observed here are due to the transition of 
the electrons to the surface of the sample through such a 
barrier layer. The continuous process observed here is in the 
authors' opinion connected with the production of the equi-~ 
librium at the external surface levels. A long eigen time T 
was observed here. It is possible that a short time connected 
with the inner levels also exists. But by means of the meth- 
od employed here it is not possible to investigate the ki- 
netics of the short-time effects. 
The work was discussed with V. Ye. Lashkarev, Division Manager, 
Member of the AS Ukrainian SSR, and K. B. Tolpygo. There are 
Card 3/4 6 figures, and 8 references, 1 of which is Soviet. 
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tion and the Conductivity of Germanium. II, The Kinetics of the Process 


ASSOCIATION: Institut fiziki AN USSR, Kiyev 
(Kiyev Inatitute for Physics AS Ukrainian SSR) 


Ly Germanium--Conduetivity 2. Molecules-.-Adsorption 
-~Adsorptive properties 4. ‘Work functions 
pressure 6. Germanium-~Temperature factors 


3. Germanium 
5. Germani um~--Vapor 
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AUTHORS : Litovchenko, V. G-, Lyashenko, V- I. 
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TITLE: Investigation of "Rapid" Surface States of Germanium 


PERIODICAL: Pizike tverdogo tela, 1959, Vol 1, Nr 10, 
pp 1609 - 1621 (USSR) 


ABSTRACT: The method used here is similar to that described in refer- 
ences 3 and 4. A square pulse field was applied to the measur- 
ing condenser. The two plates of the condenser were made up 
of the sample and a metallic plate. A mica layer of equal 
tnickness up to some }y separated the two plates. In order to 
calculate the charges resulting from the induced field, the 
authors measured the condenser capacity by means of a Coulomb 
meter. Parasitic capacities in the range to be measured were 
eliminated by compensation. The square pulses were produced 
by a multivibrator with a variable reciprocal of the pulse duty 
factor, which generated at the output a 150-v tension of both 
polarities with a duration of 500 feec apprcximately. The p- 
germanium foil (15.5.0.3 mm3, g= 20-30.0..cm, t=200-1000 ysecs 
a= 50-300 cm/sec) was cut of the crystal perpendicular. to 
the (110)-axis, etched in SP-4 and hydrogen peroxide, washed in 


Card 1/2 distilled water and stored in air for some months to form 4 
tant ie Ll dd ok. dat 
se vada a 
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Investigation of "Rapid" Gurface States of Germaniua s0v/181-1-10-17/21 


ASSOCIATION: 
SUBMITTED: 
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a stable surface. The dependence Atn Oy was measured in 


vacuum (win? torr) and air at various constant transverse 
field strengths (Figs 1-4). The parameters of the "rapid" sur- 
face states were calculated for the various experimental con- 
ditions with the help of the afore-mentioned curves (Pig 5» 
Tables 1-4). Final digest: 1) The short action of even very 
strong constant fields does not affect the parameters Ny and 
Nyy of the samples. 2) A constant transverse field does not 
greatly change the parameters N and E up to field atrengths 

Lf 0.5-1)105v/com. 3) At field strengths >(G.5+1)10°v/cm, the 
parameters of the "rapid" surface states vary whereas their 
energy states remain unaffected. 4) The concentration of the 
levels III and IV remains constant. 5)as regards the sign of 
E,, asymmetry is to be observed with respect to the effect 
exerted by the constant field on the parameters Nz and Nyy. 6) 
Parameter Ny is affected by the adsorption of dry air. This 
indicates that there is a direct relationship between 02 and 
level I. Thera are 5 figures, 4 tables, ani.9 references, 

4 of which are Soviet. ; : 

Institut Fiziki AN USSR (Institute of Physics é6f the AS UkrSSR) 
February 26, 1959 u 
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819148 
3/181 60/602/24/06/034 


B002/B063 
£4170 
AUTHORS: Litovehenko, Ve Ge, Snitko, Oo. Ve 
TITLE: Surfagel Properties of Si} icon y 
Fe PERIODICAL: Fizika tverdogo tela, 1960, Yol. 2, No. 4, Dp. 591-604 


TEXT: From n-type silicon single crystals, plates were cu’ perpendicular 
to the [111] direction and etched with a polishing etching agent. Four © 
indium electrodes were attached to the plate, and a thin mica foil together 
, with a metal electrode were applied to one side. The circuit diagram of 
Z the measuring arrangement is reproduced in Pig. 1. Oscilloscopes of the 
} types 25H (251) and 30-53 (E0-53) were used for the measurements. The 
; authors investi gated the effect of the outer electric field on the con- 
ductivity of silicon and the kinetics of the field effect, the effect of 
a constant electric field on surface recombination and the effect of a 
constant electric field on the capacitor emf. Summing up: The chemically 
treated silicon surface has a complicated system of surface levels, five 
fast ones and three slow ones. The main differences between silicon and 
germanium are the following: The concentration of the fast surface levels 
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8002/3063 


is higher; the outermost levels are, energetically, at a greater distance 
from the center of tihe forbidden band; surface adhesion levels arise. The 
authors thank Professor V. I. Lyashenko and the co-workers of the 
Laboratoriya poverkhnostnykh yavieniy (Laboratory for Surface Phenomena) 
for their advice and critical remarks. V. Ye. Lashkarev is als? mentioned. 
There are 10 figures, 2 tables, and 40 references: 21 Soviet, 1 Czech, 

6 American, 11 British, and 1 Japanese. 


ASSOCIATION: Institut fizika AN USSR, Kiyev : i 
(Institute of Physics of the AS UkrSSR, Kiyev) 

SUBMITTED: July 14, 1959 

Card 2/2 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930210003-3" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000930210003-3 


ee ean) eed SSS LSS RS Fed y 
ee gO eee a ee [ete Boe 


ras ee iv CA EDK ¢ 5 VG. 


be ee = R RPRENTE St Pea ees ee Ba a Se ee ee 


ee 81886 
3/181/60/002/05/05/041 
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AUTHORS: Litovchenko, V. G.;, Snitko, 0. V. \ \ 
TITLE: Tong-tine Changes of the Field Effect in Silicon V 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Now 55 pps 815--822 


TEXT: The authors investigated long-time (t>10 sec) changes of the field 
effect on silicon as dependent on its (gaseous) medium, for the purpose 

of clarifying the cause of this effect. Plates of n-type silicon with a 
resistivity of from 30-200 ohm.cm, which were cut perpendicularly to the 
(111) direction, were used. Their preparation and the experimental 
arrangement are described in short. The authors showed that the main 

cause of long-time changes of the field effect is to be looked for in the 
presence of water vapor in the air. Experiments carried out in dry 

air or in vacuo (Figs. 1, 2 - vacuum) showed that these changes were 

almost entirely absent or less than 510%. f new effect ocourring by the 
application of very strong fields (>1.2°10° v/cm) was, however, discovered. 
A sudden and steep increase of the long-time changes becomes evident, and 
an after-effeot ocours after the disconnection of the field (which is 
described as a critical one): The samples show an additional 4 
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Long-time Changes of the Field Effect 8/181/60/002/05/05/041 
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surface conductivity above the common "“quasi-surface" conductivity in the 
volume-charge layer. All samples located in fields above the critical 
one showed a change in conductivity o of up to 20%, which was maintained 
for a long time after the disconnection of the field, It is stated in con- 
clusion that the experiments led to the following results: Long-time changes 
of the field effects are due to the presence of water vapor in air, which 
is adsorbed on the silicon surface and leads to the occurrence of ionic 
conductivity the relaxation of which effects a slow change of o. Ths 
after-effeot to be observed: after the disconnection of fields stronger 
than the oritinal. one, which is the consequence of:additional surface con- 
ductivity, can be maintained up to 24 hours and longer. The authors are of 
a the opinion that this effect might be connected with the conductivity of 
an outer oxide surface. In fields V_ which are stronger than or equal to 
the critical one, the curvee o(V,) take a similar course in vacuo. This 


ce 


indicates that the parameters of the surface levels of silicon are not 
changed by the application of sufficiently strong fields. The authors 
finally thank Professor V. I. Lyashenko for his advice and discusnicne. 
There are 6 figures and 11 references: 6 Soviet and 5 English. 
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AUTHORS: Litovchenko, V. G., Lyashenko. V. I. 


f 
TITLE; Investigation of the Kinetics of Fast Surface States of 
Germanium / aman 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Noo 7, ppe 1592-1596 YR 


TEXT: The authors studied the kinetics of the field effect Teo and of 


photoconductivity T. ph on over 15 high~resistivity n= and p-type germa- ‘22 
niun/samples (20 - 25 ohm.om)} Toy % 200 psec) at room temperature. A 


transverse field with M-shaped pulees, light, anda constant field were 
used to change the primary curvature of the zone or The samples, 70-300 p 


sar 13 were etched with various agents and the following were then measur~ 


ed: 1) % 9. (T), * Te. hs (T); 2) Tp 9, 28 & function of the constant trans-~ 


verse field V as well as Toure ¥) 5 3) Aa 4") and Ao o(¥)s Ao, denotes the 


primary, Ad, the quasisteady variation - Ssurti 4) 7 (Vv) and 


@opho 
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Investigation of the Kinetics of Fast Surface s/181 Boy oee/o1/02e/ 04 
States of Germanium BO06/B 


(Vv). The measurements were made at different temperatures both 


Toh quasist ° 
in the dark and at s low constant illumination. Fig. 1a shows ty . (¢3) ae 


dram in the dark, curve 2 under illumination; the activation energy was 
0.27 and 0.18 ev, respectively. t, 0 Y) at 258, 228, 187, and 174°K is 
shown in Fig. 1b. The maxima of - m attain somo 100 microseconds. Fig. 2 


which illustrates the course typical of stripping processes; curve 1 is eA 


shows the other functions investigated. The results are compared with those 
of other authors and are discussed. A table supplies, for two germanium 
samples, numerical values of Tee and T, ph in psec for different surface 


states. There are 2 figuras, 1 table, and 15 references: 5 Soviet, 9 US, 
and 1 British. 
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